(From the Physiological Laboratory of Prof. F. Satake, Tohoku Imperial University, Sewlai) Hoppe-Seyler's Ztschr., 1915, 94, 227 (MgSO4: rabbits) ; Naito, To hoku J. Exp. Med., 1920, 1, 131 (NH4Cl, MgSO4 : rabbits (old references there); Mori ta, Ibid., 1922, 3, 363 (NH4C1, MgSO4: cats) ; Satake, Nippon Igakukwai Zassi, 1922, 6, 3; Tohoku J.Exp. Med., 1926, 8, 26 (NH4C1: rabbits); Pollak, Ergeb. inn. Med. u. Kinderh., 1923, 23, 391 (MgSO4: rabbits) ; Masamune, Tokyo Izi Sinsi, 1925, 135 (Am monia salts: rabbits); Karger, El. W., 1925 , 4. year 1165 ; Heianzan, Biochem. Ztschr., 1925, 165, 57 (MgC12: rabbits, no hyperg]ycaemia by 0.04g MgCh per kilo. Previous reports with negative outcome are quoted in Naito.), Fukuda and Itabasi, Chiba Igakukwai Zassi, 1926, 4, 197-216 (NH4C1: rabbits) ; Masamune, Fukuoka Ikadaigaku Zassi, 1927, 20, 511 (Ammonia salts: rabbits) ; Idem, Ibid., 1460 (Magnesia salts: rabbits); Yosimura, Nagasaki Igakukwai Zassi, 1927, 5, 803 (MgCh: rabbits) ; Suekawa, Mitt. med. Akad. Kioto, 1929, 3, part A, 225 (MgSO4: rabbits) ; Lang and Rigo, Arch. f. exp. Path, u. Pharm., 1929, 139, 1 (MgCh, MgSO4: rabbits) ; Fahrig and Wacker, Beitr. z. path. Anat. u. allg. Path., 1930, 83, 126 (MgSO4: rab bits) ; Ohara, Mitt. med. Akad. Kioto, 1933, 9, 391 & 979 (NH4Cl: rabbits) ; Miyoshi, Ibid., 1935, 13, 837 (NH4Cl: rabbits) . tugs (Naito, Morita, Satake, Masamune, Fukuda, Suekawa, Ohara, Miyoshi) the latter removed one gland and denervated an other; this was done also by Satake. The double removal of the sup rarenal glands also interferes with the intensity of hyperglycaemia causable by ammonium chloride (Satake).
By thus reviewing the existence of some definite bearings of the splanchnic nerves and the suprarenal glands upon the blood sugar in crease by these salts, it seemed to me worth while investigating the epinephrine content of the suprarenal glands of animals poisoned with such salts.
In fact Morita already noted of his observation in cats that the double suprarenalectomy wholly abolishes the paradoxical pupil dila tation, observable in the ammonium chloride and magnesium sulphate poisoning. Of ammonium chloride, Miyoshi recently reported simi lar findings yielded in rabbits.
Further Morita undertook with Watanabe some experilnents ,2) quite the same as the present. At that time they estimated the chro maffine substance by means of the Negrin and Briicke method . As they were not able to carry out a sufficient number of experiments , they reported only preliminarily: Ammonium chloride could not diminish the chromaffine substance in the denervated gland . In the unilaterally splanchnicotomized rabbit, which was poisoned with magnesium sulphate, the denervated gland was coloured more inten sively than the non-denervated fellow in some cases , but not in others.
As their announcement seems to me inconclusive , I have attacked the same line of investigation, Suto-Kojima's colorimetric method) for determining the epinephrine in the tissue extract being used in stead of staining the organ in toto by bichromate.
M ethods:
Adult rabbits, mostly male individuals, were used. The splanchnic nerves were unilaterally sectioned per laparoto miam or extraperitoneally; usually 14-38 days, in some cases 66 days were allowed to elapse from the denervation until the poisoning experiments.
Ammonium chloride and magnesium sulphate (both Merck) were
2) Watanabe and Morita, J. of Biophysics, 1927 , 2 XLIX (Proc . in 1926 . 3) Kojima, Tohoku J. of Exp. Med., 1928 . 10, 281. prepared to respectively 4 mol and 2 mol solution and injected sub cutaneously in doses of 10 c.c. and 5 c.c. respectively. They are 2.14 grms. NH;CI and 2.46 grins. MgSO3+7H2O per kilo of body weight. Before injecting, the solution was warmed up to the body temperature.
The suprarenals were examined for epinephrine by removing them in the ammonia experiments after death of poisoning, and in the magnesia experiments after death or after killing in the stadium of fully developing poisoning, or in the recovery stadium.
Results:
At first the results with ammonium chloride will be cited, the data concerning the epinephrine load being given in Table I .
Soon after the injection the rabbit hobbled about with crying, with the leg where the salt solution was injected being held up. The respiration accelerated then, the body appeared rigid, laying on its side or belly. Next cramps occurred at first only lightly, but they be came stronger and stronger, with some seconds interval between the attacks. The pupils dilated widely. Convulsion attacks then step by step replaced by developing paralysis; the body temperature fell re markably and the respiration diminished in the rate. In some cases the animal urinated. All the animals experimented on, died even tually. One side splanchnicotomy had no bearing upon the inten sities of the poisoning symptoms.
9 normal rabbits, which were poisoned with ammonium chloride, died 24-57 minutes, in one case 135 minutes, after the injection. These figures coincide well with those obtained from the normal rabbits, such as those reported from this laboratory. By saying this, it must be concluded that we have not been able to find any definite alteration of the epinephrine load in the suprarenal glands of the rabbits which died of the ammonium chloride poisoning.
This inference is also to be supported by the experiments on the unilaterally splanchuicotomized rabbits. In seven rabbits the right side splanchnic nerves were previously cut. 18 to 66 days later am monium chloride was injected, and in seven other rabbits the opposite side splanchnicotomy was carried out. 15-50 clays later the salt in jection followed.
Comparison of the figures from the unilaterally splanchnicoto mized rabbits with those in the normal rabbits, and the figures from the glands, intactly innervated and those denervated, makes it diffi cult to find any definite differences there. There are detectable some differences, but there are no definite tendencies in general. And that the sectioning of the splanchnic nerves effects no alteration in the epinephrine load in the suprarenal capsule in the rabbit poisoned with the salt, checks well with the fact that the ammonium chloride poi soning does not alter the epinephrine load of the gland intactly in nervated, as above shown.
Next the data from the rabbits intoxicated by magnesium sul phate will be quoted, the epinephrine load being given in Table II .
Immediately after the injection there were some rabbits which hobbled about, but after a while they became also quiet. In some cases the respiration became quiet transitorily.
With developing par alysis the animal lay down weakly, the body temperature fell gra dually but in a large extent. The respiration became shallow and less frequent. After several hours they gradually recovered. Unilateral sectioning the splanchnic nerves seemed not to alter the severity of the poisoning symptoms.
The figures in the animals poisoned with magnesium sulphate, with intact innervation on both sides, are somewhat smaller in com parison with those for the animals poisoned with ammonium chloride, but if reckoned on the weight of the gland, the epinephrine content is wellnigh the same as that of the latter. Three animals (A 1, 2 & 3) were killed after setting in of the recovery, four animals (A 4, 7, 9 & 10) during full development of the poisoning symptoms and three (A 5, 6 & 8) died on poisoning. There are not detectable any definite differences between them.
The data in 7 rabbits, splanchnicotomized on the right side and 7 other rabbits, denervated on the opposite side, yield no evidence for elucidating any definite influence of the splanchnicotomy upon the epinephrine load of the suprarenal gland wider the poisoning. In these animals, there was also detectable no influence of in what period of poisoning the suprarenals were examined.
Thus these data lead the present writer to think of non-influence 4) Z. Kanowoka, Tohoku J. of Exp. Med., 1934, 24, 575 and 576. Epinephrine content in suprarenal glands of rabbits in magnesium sulphate poisoning. of magnesium sulphate poisoning, too, upon the epinephrine load of rabbits.
Summary.
The epinephrine content of the suprarenal glands in rabbits was measured by means of the Suto-Koji in a method when poisoned with ammonium chloride or magnesium sulphate. The subcutaneous dose was respectively 2.14 grin. NH4CI and 2.46 grm. NgSO4+7H2O per kilo of body weight.
All the rabbits died by this dose of ammonium chloride and some died by that of magnesium sulphate, but some was able to recover. Of the latter some were killed in the full intoxication period and some after recovery.
The present writer failed to see any alteration in the epinephrine load in these rabbits poisoned in various periods of poisoning, above related. The unilateral sectioning of the splanchnic nerves yielded no noticeable modification in respect to the epinephrine load under the salt poisoning.
